Abstract: Despite decades of effort, lower income people and ethnic minorities continue to be underrepresented as participants in health research. A group of racially and ethnically diverse, lower income community members (Community Advisors on Research Design and Strategies: CARDS 1 ) was trained to review study designs and procedures and provide recommendations to researchers for increasing participation and making research materials more understandable to members of underrepresented communities. In this mixed methods study, one participant group (n ¼ 55) was shown research materials (recruitment documents and a consent form) developed by a research team and approved by the local IRB. A second group (n ¼ 45) was shown the same materials after they had also been reviewed and revised by CARDS. Interviews, which included both fixedresponse and open-ended questions, were used to assess reactions of participants in both groups to the materials, including their hypothetical willingness to volunteer for the research described. Group differences were examined using the Chi-square distribution test. Proportional difference effect sizes were estimated using arcsine transformation. The qualitative data were subjected to conventional content analysis. Participants in the group shown the recruitment materials revised by CARDS were more likely to say they understood the documents, more likely to ask for more information about the study, and more likely to say they would participate in the research. Results of content analysis suggested a four-phase sequential process for deciding whether to participate in the research. ß
, developing research materials at lower reading levels (Robinson & Trochim, 2007; Wendler et al., 2006) , engaging in community outreach and education (Ejiogu et al., 2011) , and aligning hypotheses with community concerns (Schulz et al., 2011) . These efforts have had limited success. Recruitment of minorities has increased, but not as much as hoped. In particular, recruitment and retention of people from lower-income minority communities has not improved significantly (Clay, Ellis, Amodeo, Fassler, & Griffin, 2003; Yancey, Ortega, & Kumanyika, 2006) , presenting a continuing obstacle to improving their health.
Community engagement (CE) is one strategy for increasing research participation by members of underrepresented populations. CE encompasses a spectrum of activities to link researchers and communities, including informing, gathering information, discussing, engaging, and partnering (Canadian Institutes of Health Research, 2012) . Community Advisory Boards (CABs) are a specific mechanism for facilitating CE. CABs "provide an infrastructure for community members to voice concerns and priorities that otherwise might not enter into the researchers' agenda, and advise about suitable research processes that are respectful of and acceptable to the community" (Newman et al., 2011, p. 1) . CABs have a dual lineage, growing out of both the community-based participatory research tradition and a concern for the ethics of research with marginalized populations, specifically HIV/AIDS research in developing countries (Reddy, Buchanan, Sifunda, James, & Naidoo, 2010) . Most CABs thus address both consequentialist (practical) and moral concerns (Shippee et al., 2013) .
As the United States has placed greater emphasis on translational research, raising expectations that all research should include an element of CE (Wilkins et al., 2013) , the theory and practice of CABs has evolved, moving from a partnership model to a consultation model. Whereas traditionally boards have been constituted so as to represent groups that have an interest in specific projects or programs of research (i.e., community-or disease-specific research; Morin, Maiorana, Koester, Sheon, & Richards, 2003) and have had long-term associations with research teams, newer CABs serve in a more ad hoc, short-term capacity, allowing researchers to draw upon their expertise without the hefty investments of researchers' time and resources for activities like recruiting and training members, organizing meetings, and sustaining participation that a traditional CAB demands, while also decreasing the burden on participants.
Like the Bronx Community Research Review Board (Del Campo, Casado, Spencer, & Strelnick, 2013) and the Community Engagement Studio (Joosten et al., 2015) Kaiser, Thomas, & Bowers, 2016) . The members are 18 lower-income people who are ethnically and racially diverse. CARDS members were recruited from programs such as parent groups, literacy and employment skills programs, and food banks at two community centers in low-income, multiethnic neighborhoods. After training in the basics of research design, each CARDS group meets by appointment with individual researchers to review their study designs and research materials. The group is able to identify ways in which study procedures or materials are intimidating, offensive, or incomprehensible to members of target populations and suggest revisions that are more understandable to potential participants and thus could increase participation.
The CARDS group epitomizes the consultation model of community advice in two important ways. First, traditional stakeholder advisory groups often use a "representation" strategy, relying on opinion leaders who are ethnically and racially similar to the groups they are representing and thus are seen as qualified to speak for the groups they represent (Kamuya, Marsh, Kombe, Geissler, & Molyneux, 2013) but usually differ from typical community members in that they occupy positions of authority and often are more highly educated. Members of CARDS embody a "typicality" strategy (Kamuya et al., 2013) : they look like the people who experience the greatest health disparities and are least likely to be represented in research. Second, CARDS' advice is not confined to particular methods or clinical areas. They review clinical trials, behavioral interventions, and descriptive studies involving a wide range of health problems. CARDS groups have been operating for 4 years with very little turnover in members.
This mixed methods exploratory study was designed to assess the impact of the CARDS review and revision of research materials. We sought to determine whether participants who are shown research materials revised by CARDS find these materials more understandable and whether they express a greater likelihood than participants who are shown materials for the same study prior to being revised by CARDS of participating in the study described. Open-ended questions asking participants to explain their responses allowed investigators to explore how people interact with research materials in order to reach decisions about participation.
Methods
An investigator studying cognition and memory in older adults with congestive heart failure volunteered her preand post-CARDS review research materials for use in the study. The materials included a recruitment flyer, a recruitment letter, and a consent form. CARDS-recommended revisions to the recruitment flyer included the addition of colorful graphics, more attractive fonts, a reordering of content, key word changes, and more white space. The language of the recruitment letter and consent form was simplified, shortened, and given new emphases; complicated information was presented using visual techniques like bulleted lists and charts, rather than densely packed paragraphs of text. Some content was also reordered.
Sample
The sample included 100 participants recruited from food banks and other programs at two community centers in low income, racially and ethnically diverse areas of Madison, WI (Jacobson, Krupp, & Bowers, 2016) . Approximately half the participants (n ¼ 55) were shown the pre-CARDSreview versions of the materials (Group A); the other half (n ¼ 45) were shown the materials after they had been revised according to CARDS' recommendations (Group B). The study was approved by the University's Social Studies Institutional Review Board.
There are numerous rules of thumb regarding sample size appropriateness in pilot or exploratory studies (Browne, 1995; Hertzog, 2008; Julious, 2005) . Samples for such studies had a median of 36 subjects per arm (range of 10-300; Billingham, Whitehead, & Julious, 2013) . A sample of 100 participants should provide sufficient stability.
Education and employment status of the sample are shown in Table 1 . There was no significant difference between groups in educational levels, with most reporting either high school diplomas or secondary/technical training (Group A ¼ 74.5%, Group B ¼ 71.1%). Although employment levels in both were quite low, more members of Group A, who viewed the unrevised study materials, were currently employed. Eighty-four percent of the sample was Medicaideligible, placing them at or below the state poverty level.
Data Collection
Participants were asked to review study materials in the sequence that could be encountered by a potential research participant: advertisement/marketing, direct recruitment, information about the study, and consent. Groups A and B were interviewed using the same interview schedule to determine participants' responses to the recruiting materials. Participants' responses to questions reflected the criteria they used to determine whether they would continue or decline to continue to the next phase of study enrollment. The interview schedule included both fixed-response items and open-ended questions. After each fixed-response question, participants were asked to explain their response.
Participants were first asked whether they had noticed the recruitment flyer on the wall of the community center, across from where they had been waiting for the interviewer. Those who had not read the flyer were asked to read it. Based on CARDS' frequent feedback to researchers that many research materials were confusing, offensive, and would actually discourage them from participating in a study, participants were asked, "Was anything offensive? Was anything confusing? Is there anything in the flyer that would have discouraged (or encouraged) you from requesting more information about the study?" Each participant was then shown the recruiting letter and asked "Would you be likely to read the letter if it were mailed to your home? Would you ask for more information after reading the letter?" Participants were next asked to read a consent form. To gauge participants' willingness to volunteer after reading the consent form, each was asked, "Was the consent form easy to understand? Would you be likely to participate in the study?" Interviewers captured participants'
responses to the open-ended questions on the interview schedule and wrote more extensive notes after each interview.
Data Analysis
Answers to the fixed-response items were recorded on the interview schedule and analyzed using SPSS version 22.0. Descriptive statistics and proportional difference tests were conducted to determine if there were significant differences in the responses between Groups A and B. An alpha level of .10 was used to assess statistical significance which is consistent with exploratory studies and based on the rationale that eliminating possibly significant variables from consideration, at this early phase, is a more significant error than including possibly insignificant variables (increasing the power). Proportional difference effect sizes and 95% (Hsieh & Shannon, 2005) . Data were analyzed collectively at the end of the study rather concurrently with data collection. Both deductive and inductive coding were used for data fragmentation. Categories were developed to reconstitute the data into themes, and memoing and discussions within the research team were used to integrate the themes.
Results
The quantitative portion of the study was designed to determine whether CARDS-revised materials would increase the likelihood of participants seeking more information about the study, improve their ability to understand the consent form, and increase their expressed likelihood of enrollment. The results are shown in Table 2 . Before the interview, neither group was likely to have noticed or read the recruitment flyer for the study on cognition and memory in older adults with congestive heart failure. The two groups were similar in their responses to whether the flyer would encourage them to seek more information about the study. However, after reading the flyer, Group B participants, who saw CARDS-revised materials, were less likely than those in Group A to report that the recruitment flyer would actually discourage them from contacting the researcher for more information about the study, with a moderate effect size. Group B participants were also significantly more likely than those in Group A to find the consent form easy to understand and to indicate that they would read the recruitment letter and enroll in the study described after reading the consent form.
The qualitative content analysis allowed investigators to see an underlying pattern in participants' responses to the research materials. Responses revealed that a fourphase sequential process was triggered when an individual was exposed to recruitment materials.
The first phase was attraction, or being drawn to look at and then to examine the materials more closely. Participants described color and interesting graphics as effective ways to gain their attention. Many people used the phrase "eye catching" to contrast the CARDS-revised recruitment materials-which featured color printing and an illustration of a heart-with the text-only black and white materials that had not been revised. Familiarity with the research sponsor also seemed to play a role in attracting participants' interest. For example, participants had feelings of admiration and respect for the university identified with the project, making them more likely to respond positively to recruitment materials if they were prominently marked with the university logo or if the letter included the name of a provider they knew personally.
The second phase was interpretation, in which the participant used the information provided to help him or her understand the materials in a general way, seeking details to gain a more specific understanding. Factors important to interpretation were the comprehensiveness and clarity of the information presented, specifically the inclusion of information about what disease or problem the study is addressing, what the study will require, where the study will take place, how the study will unfold, how long study participation will take, what the risks of participation might be, what arrangements will be made for transportation and caregiving responsibilities, and what monetary compensation will be provided. The CARDS-revised materials appeared to be more successful than the unrevised materials in presenting the information participants needed to interpret what would be required of them if they were to enroll in the study on cognition and memory in heart failure. The clarity of the information and the participants' ability to describe study requirements were improved by CARDSrecommended characteristics such as plain language and visual displays like bulleted lists.
Interpretation was closely linked to assimilation, when the participant took what he or she had understood from the information presented and contextualized it based on his or her own experiences and explanatory models. In assimilation, the participant made assessments of the importance of the research topic; the relevance of the research topic (to the individual, his or her family, and/or his or her community); the legitimacy of the research topic; the credibility of the sponsors or the investigators; the value of participation to self or others; the cost of participation to self or others; what might be learned from participating, and the risks of participation to self or others. As participants talked about their responses to the recruitment materials, many made statements that showed how they were relating the information provided to their own lives. Many participants remarked that they knew people suffering from heart failure. Others talked about the importance of memory and the difficulties of older people in their communities who were living with memory loss. Several people indicated that they were interested in science or that it would be interesting to learn more about their brains. As one person said, "find out about goings on up there." Several participants described the appeal of learning new things, particularly about health, and the minimal opportunities they had to do so. The re-organization of information and new emphases after CARDS revision seemed to be more successful in presenting details about the study in a form that the participants could easily assimilate.
Interpretation and assimilation led to a decision phase, when participants determined whether or not they would volunteer for the research. For example, many participants who noted that they knew people suffering from heart failure or cognition or memory issues cited a desire to help these family members or neighbors as a reason for enrolling. By contrast, a participant who said she would not volunteer for the research explained her response by noting that "the brain don't have anything to do with heart failure"-that is, she rejected the premise of the study because it conflicted with her own explanatory model. As we have reported elsewhere, many participants expressed a willingness to volunteer because they assumed study participation would serve as a means to get health care they otherwise would not be able to access (Jacobson et al., 2016) .
Discussion
Based on these results, the community engagement strategy of using a trained group of lay community research advisors to review research materials has the potential to increase recruitment of underrepresented populations in health research. The recruitment materials revised by the CARDS were less likely to discourage participation, and participants found the CARDS-revised consent form easier to understand. Although the research project described in the materials was hypothetical, we hypothesize that in real-world situations, the participants who received CARDS-revised materials would be more willing to volunteer for the research described and would have a better understanding of the study purpose and what would be required of them if they were to participate. As far as we know, while others have used process measures and investigator feedback to assess the utility of their consultation-model CABs (Del Campo et al., 2013; Joosten et al., 2015) , this study is the first test of research materials revised by a CAB on a group of participants from a community that is underrepresented in health research.
Our qualitative results suggested a four-phase sequential process of attraction, interpretation, assimilation, and decision, through which individuals come to participate in research, which has not previously been described. It appears that CARDS' revisions to the research materials used in this study increased attraction by adding color and graphics. CARDS' revisions also facilitated interpretation by recommending visual displays of complicated information using techniques like bulleted lists, rather than dense blocks of text, and suggested changes to language and new emphases in the materials that promoted assimilation of the information.
Limitations
The findings of the current study are suggestive, but their generalizability is constrained by several limitations. This study was conducted in one geographic area with a small sample. Complete demographic data were not collected from the participants, limiting our ability to draw conclusions about the populations for whom the CARDS intervention may be most effective. Participants were asked to respond involve, they will be more likely to stay in the study. Finally, although participants in Group B claimed to have better understanding of the consent form than participants in Group A, we did not test participants' comprehension of what they had read. It appeared that even those participants who stated the consent form was easy to understand in fact achieved only minimal understanding of what would be expected of them were they to consent to participate in the study described. Such limited understanding seems likely to lead to problems with retention and also poses an ethical challenge. Further study in the form of a randomized trial is necessary to confirm the effectiveness of the CARDS approach.
Our identification of the attraction/interpretation/ assimilation/decision process in this exploratory study suggests that efforts to facilitate recruitment at each phase should be expanded using targeted mixed methods investigations. For example, specific techniques for increasing the attractiveness of research materials should be trialed and then codified for widespread dissemination; ethnographic investigations of health and illness in communities of underrepresented populations could aid researchers in better understanding how to promote assimilation. Finally, more work is needed to investigate how participants make sense of research materials. As we have suggested elsewhere, it is likely that some "misunderstandings" are as much a matter of different worldviews as they are of reading comprehension (Jacobson et al., 2016) .
Conclusion
The CARDS 1 approach of soliciting review and feedback from a group of trained lay research advisors who are typical of the underserved populations sought for research participation appears to make health research materials more understandable to individuals from these populations, more likely to elicit a positive response, and more likely to yield a stated intention to volunteer. Such positive responses should also increase their actual participation in research.
